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SOLUTION: The perpendicular magnetic recording 
medium has at least a substrate, a Co alloy bias layer, 
a soft magnetic layer and a magnetic recording layer 
which are laminated. In the Co alloy bias layer, the 20^r 
direction of its residual magnetization is directed in 
one direction of its radial directions and tsoft is 40 
nm-200 nm. The magnetic recording medium satisfies 
the formula Mssoft x (tsoft-40 nm)>Mssoft x 40 
nm+MsbiasXtbias. (tbias, Msbias, tsoft and Mssoft 
denote the thickness of the Co alloy bias layer, its 
saturation magnetization, the thickness of the soft 
magnetic layer and its saturation magnetization, 
respectively). 




LEGAL STATUS 

[Date of request for examination] 19.07.2001 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



http://www1 9.ipdl.jpo.go jp/PA1 /result/detail/main/wAAAqgaG6qDA41 4269731 P1 .htm 03/1 1 /28 



1 



. (ma*m#wfr (j p) O2)'ii*M#0^ : ^$S (a) (u)®wnum'jkmmn 

#182002-269731 

(P2002-269731A) 
(43) 'Am B ¥/£l4*P 9 ft 20 0 (2002. 9. 20) 

F I (IMfO 
G11B 5/738 5D006 
5/64 5E049 
5/667 
5/82 
HOIF 10/16 

m&m& *r m#m<D&4 ol (^i3H) 





mmiM 1 - 68736 ( P 200 1 - 68736) 


(71)ffigBA 


000003078 










(22)fflIgB 


¥J5fcl3^ 3 3123(2001. 3. 12) 




fSMKa-Ta i # i ^ 








000002004 
















3D£«S*gK;2*Fi 1 TS 1 3S 9 
















»^)lim)ll<f§frfr^KffllBr70#ift ScSC^it 














(74)f^SA 


100058479 



















(54) SB^MsBfiiiK^ 



(51)Int. CI. 

GI1B 5/738 
5/64 
5/667 
5/82 
HOIF 10/16 



(57) mm 

|pl*ilSlli-rt>0. tsofU£4 0 nmft^L2 0 0 nmT 
^Ms,.,,x (t,.,,-40nm) >Ms,„,,x 
40nm + Ms„„X t » , ., 

(tbjastiCo^A-fTXWOJP^. Msbiaste^-© 
msm\L. tsoftte&S&telf <Z>J1I$ V Mssoftte-£-(Dg& 



20' 




( 2 ) 



2002-269731 



1 



2 



m&m i ] itM&&m t . e 

7X»(D*£ tbias. -?-<Z>&ftlfiB{t:M s bias, KtfcfiBtt 
H<73ff^ tsoft, RZf^romaWiitMssofitf. TiESC 10 
Ms,.,, X (t,„,, -4 Onm) >M s. . , , X 4 0 nm 
+ M s„ , , , X t„, 

flU m&M&momZ t..„ tt4 0 nmfcV>U2 0 0 

m«3i 2 ] ]friE!ifo&ttJg<DJ¥£ t sof ttt, 4 0 n m 
to^l 5 0nm7?^-5Clt*#8tt-r-5»*^l{CE 

[i»#JH 3 ] ttEn^l/ h^&n-f TXJIte, 16 0 
0 0 0 A/m£iJi»^SS^Hc $tt5Ct4»at 20 

r/MsASO. 9 retiT^SCt^iRfStt-r-SM^ 
[0 0 0 1] 

mtz&zLmi<>*>nz>m$mmmit<?>5%. mz. mmx 
fam<t&mmT&mmmmmm£mzm?z>*><D-e& 30 

[0002] 

Mtomm.mmmj:'omu*>€Mmz%i\,K mz, mmm 
n.mij&.&irr&mmmnTiz. mmmm^m^m^ ■ 

[000 3] z\<z>£ote$m&m(Dmit<D&it&&mT 

•0>J^«#^¥O3-53686^{Ctt. ^Jt8ttB±iCS 

<nTizfcj\mKm&&wc*>mm7RztiT^ 



iUCoFe/CuSt'OAIfef«Sfflli5:t4S 
[0 0 0 4] Ld^L. ^n^Oi3&M77i(l P 

Tzsb. ftm/fernm-* 6 0 0 nmK±WMT»5ut 
ifi. 4#M¥l0-283624#»;i|ll^£*lTV>£. 

[0005] c:cD«fc-5(c. ctiSTfi. waw&mmisM 

^X? ©* jSg&T«E8K©f£3- Srffllx. 5 Z. t ttT € -5 

t «T^^^fc8e>, Wx.\i ; r-'5'mmz%i-zW!eLtfx v 

[0 0 0 6] 
[0 0 0 7] 

Txiii. g3A*;i,h-&^A*'ryx«c^tt^n, gfeS 

^/H7xnt ^<n¥&jj\(>i<D—jjmiz^;o>mwm 

ft©^[B]*i|SlViTfe 0 , h^A-f TXg©JP 

^tbias. -^Ofigft^fbMsbias. ^DcfiS'ttS©* ^ t 
soft. R^^SHKYtMssoftTS^ TIBiS 
Ms,.,,X (t,.,,-40nm) >M s,„,, X 4 0 nm 
+ Ms,i„ X t 6 ,,, 

ML. ^Dc58tt«©J¥^ t,.,,li4 0 nm^>L2 0 0 
[0 0 0 8] 



( 3 ) 



2002-269731 



sn. ^oa/^h^/w yxmomzz mas. -t 

©fi§fDBSYL*Msbias. gE«*fiBttJf t sof U & 

r/^-CDfia^DfiSfkSrMssofttbfci^, TESC 
Ms,,,, X (t,.r« -4 0 nm) >M s, „ , , X 4 0 nm 
+ M s k i , , X 1 1, i , , 

£gt£:U-. fr-oWm.feM(DBZ t,.„tt4 0nmft^L 
2 0 0nmT'*5^<!:$#ii:t5. 

[ooo 9] *mn\z±nu. mwMmd.mm>-<z)i$& 

£©3 auu htt^-f 7Xltftitti©)|!S <hSgfo«8 

[ooi o] mwmit<Djjm&^<?)¥&jjfa<D--j3\siiz 

Mt>Tfr*a:V>&. Ifc^fflllcMSBE^fg^U XA-f 

[ooi i] sstc. 3/^h^n-rTx»ti)(EStt 

[0 0 1 2] dCTf. 3Wh^/H7XItt. 

s#cds: 3E##m tee d ^ ^ u«t p £ *m 

t . CoCrPt. CoCrTa, CoCrPtTa, 30 
CoCr PtTaB. CoPtO. CoPtCrO. C 
oNiP tv CoNiPtCr. CoSm, RZfiF e P 

t ^g-r s c: «t -s. 

[ooi 3) 3n;^^;H7Xitt, ff*L<ll 

1 6 0 0 0 0 A/m&L-to>&MJjH c fc^TT-So 
[0 0 1 4] h^rt<7XitWWai 
©#S^r(pI©^@^tM r tlgftSBftM s iKOttU r / 
Ms^O. 9 7^±Tr£5;i < haW£Lt,>. £©<fc5IC 
LT> zi ys;u h^/w TXWcD^t^St^WJ-rs d 

[0 0 1 5] A-f 7XSfCctoT#^$n-5$)(iK'tSB'v 
O/X-f 7 JXB8#te, A-f 7X1 t©cMttB©#ffi©3S^ 

©I*;U-^-£ r (erg/cm') iT-St. r = H 
aXMs , X t,.,,T«^n-5. 
[00 1 6] 01K, tK&ttBcDJlISiA^XSS^t 

[0 0 1 7] 04". 1 0 Uttkm&mtLTCoZ rN 
b. Co^;H7XltLTCoCrPtTaB$ffl 
Hfcti^-. 10 2H IKlttltLTCoFe. Co^ 50 



^W7XftbTC o P t C r O^ffi^tf^, 10 
3te\ ttt&t£JB<i:LTFeCoN, Co^/H7Xl 
tUCoCrP t^ffl^fc#^<Z)^^Xi&&^^-r. 
mfi-?i&2nz>mt. MitltLTCoZrN 

b. co^/^7xitLTCop t &m^tzm&. 

AtiSns^li. t^teBiLTCoZ r Nb. Co 
£-&A-f 7XliLTC o £JBU£*§£-£&*7K-f . 

[0 0 18] &M&m£VT. F e^Co&^fcfttV 
Tfli(^ /H7Xli LTC o^Mffl^fcf ^ A-f 
7XI#* 1 5 8 0 A/m£*±(C*:€?< U 
HK^W^-^^tcESS^TS^^tiJ; 5 icT-S <fc <h fc 
IC» 1 5 8 0 A/nKDSSJW^QJjB^nTfe, SM&fc 
rft&TLti^J:oizTZ>fiiSt>tZiL tJtJKtt 
)1<DBIJP£2 0 0 nrnfiTF. SiKttl 5 0 nm&0 
'btS<-rZ>Z\£:tfm$)}T'3bZ,. d©ff))S2 0 0 nmi 

vm*t. m&<Dft-mmx.zfi*immzm.m<M.ztitct: 
uxt>, T—?mmzi£-z'Mm&frfr<E>fr^ a 1 

5 0 nmiDSWH ift^ffil;KK«lSnT. 1 
5 8 0 A/m\H±.<Dmm&WMVTb. ^SSSft^fe 

[0019] m±<Dj:o\z. mm—mmmttrea* mm 

&mmm$:2 0 0 nmUT. I*K«15 0 nm«kD 
#£fct. &m&m&l 2 0 nmT, /H7X1S15 0 

fco C»®Htt. fB^-y K©6£l l Mc<koT, ;H7X 
-f TXgtC^/h^^ Kjgff^Ottfid^biMeilQ. 

[0 0 2 0] ifc, <t^©j£^**. SaCESWtA-fT' 

mmmmmmt^m^mam^m^iz. mzwimt: 
[0021] s\ y FfrzR&rzmsm&tt* k© 

/U T7.m\zW.&±ZlsMft&Mt>Z> Z. t itU^. 

fe*ec-r<t#^.ens„ seoT. A-r 7x«t. cm 

^sstt©tc7&^^/w7xfis*^Ha, $m&mv> 
ffiamftm&Ms. mm& t,.,,. ;h7xi©#ia 
shc. ^isfta^Ms t ki ., t-r-s 

(1/2) XHc XMs.i,, X t b ,.,>Ms,.n X t 
XHa = J 



( 4 ) 

5 

[002 2] ro^o^^s^iHis-r-s 
tcsb \z&. iitiKttBo«gsns8tfb*M s , . , , . mm t , . , , 

(nm) t/W7Xm<DMs> l ,,mmt> i ., (nm) 

[0 0 2 3] Ms,.,,X (t,„,,-4 0nm) >Ms 
,.i,X4 Onm + MsnoXt,!,, 

F e £^ <h L-TI^fcKSSttlTtt, 4 0 nmgSi^ 
jlSCir^X^So tfc&tt©'?-^ A-f7XlJ;D4 0 

/-f XO^Srff$x.^Jlt^-C^-5„ 20 
[0 0 2 4] A'-T7Xl0«a*HcH TEH^iE:* 

[0 0 2 5] 

Hc>2 X (Ms 1 . (l Xt 11 „/MsXt l i„) XHa 
tfc&teJBfCFe^Co^ffcfr.hUXiBl^. 
CCo^££flJVi*H|§-^ /KJXllfHali, 2 92 
3 0 A./m&®-C\ M^JH c tLTIJ5 8 4 6 0 

fcWfc^lg-rS^ IfflHc tLTd 4<g<Z>l 6 0 0 30 
0 0 A /m£(±*sai L 

[0 0 2 6] /HJXltLTtt B£fl:©fi&ftJP£ 

[0 0 2 7] WT. *^$BIS#IbTlfaCliI 

•r-s. 

[0 0 2 8) 02tt. #?£lK©^iS58^IBfi^©#lfi!c 
£St*fBBT"*5. 40 

[002 9] H^-rsi^ic. z.<Dmn.mmw&2 o 

tt. #S£teS1£ 1 . Mz.i3N i A 1 fr*>t£Z>->- FJH 

M77. «4. MX.i£CoZ rNbStttFeCol^ 

H6, 0U xJfRu^-p&STifeJl?. .WitfCoC r P 
t£££r ^-SOHiCoP t C rOS^A^ift^Iill 

§mmm 8. #j*.fcfc^<5>&5#®jf 9. &&Mx.i£/t 

fc*8f££r ^frs. 50 



#12 0 02-269731 
6 

[0 0 3 0] KWttStgtLTte. Mx.l£2. 5-f>3=- 
fb^3£ffc7;PS/l£K;ff7X, SSUfctf^x. ->Un 

[0031] kjb 2 rztf tm 3 &^ii-tc «t 

KitbTHN i Al, MgO. T i N^S^JHT-S £ 
<h#Xi§r-5. ^CDT*»<i:LX«i7PA^. /t 

t^fA**. x^-y^. ^>^ii/^. m**y>f 

[0 0 3 2] gtfiBttJf 5 <!: LX«. ««JxtfCoZ 

rNb^. CoZrTa&i, CoFe^i. NiF 
e F e A 1 S i F e T a C^&, F e 

T a N^«*fflt>* E tdtX^-5. 
[0 0 3 3] ^— HJB6R. ifcgtC/SUX^t'&n-Stt 
«tDHX*0> TifeJBoEft. sat 

Ti&m 7 *k R«Ke&g{a&DXi£tt£nsffit©Jf X 

[0 0 3 4] CO->-KI6tbT(l WMTi, T 
i N. &Z*N i A 1 ^&m^Z>Z\iz&-C£Z. 
[0 0 3 5] £fc. TifeU 7 <fc bXWU MA«Ru> H 
f. *HtCoCr^, Pt, K.tfPd£/BH3C<»: 

[o o 3 6] mmmmimms turn cocrpt 

l&i^ttCoPtCrO^v Co/Pt#i 
K. Co/Pd^gjg, FePt^giJ^. CoPtI 

[0 0 3 7] ««J1 9 RtfjSifg 1 0 fe&BfCJSCXjg 

[0 0 3 8] ffiii9tL;TH Mz-l£Xrtyi?t>-7$ 
>. CVD#— 5j?>i£fflt,^Cl<t*iX^-5 <> 
[0 0 3 9] Mffim 1 OtLTIt #lx.fcf, A — 7)l/sjr 

[0 0 4 0] ±i£©8SMfBfii«#te, *©ck5^HMfH 
[0 0 4 1] I3IC. *^JC^SBS^;!B®R^^ 
[0 0 4 2] *%^{C^S1»«^SB©-r-5fcJe)©BiJ«^ 

©j&MtV 121 «x tr> h;h2 2 \zgmtsnx 

XElteffift^nS. iSS^-fX^ 1 2 1 KlZ^-feXUX 

12 3H ^«*£©«fc£ta#>£&£-ti-X'<>^3>l 2 
4©5fe^gtc5{#{t6.nxi/^. 1J-X^>->3>1 2 4fi 



( 5 ) 



2002-269731 



8 



-a 12 5©— i&mizmmztiT^z. 

[0 0 4 3] 7— A 1 2 5®fte«#|{Ctt. U^T^E— * 
O-l-eSS^Xa'fM-^ l 2 64KRIt&nTV» 
jtf-f ^a-f^-J" 1 2 6tt. 7" — A 12 5 O/P t* 

5. 

[004 4] 7-A125H iigi.l 2 7 0±T2* 10 

J#£*U *-fX3-f;i,€-? 1 2 6 fCi^TlElfejgttK 
-T^^. ISMtVX:? 1 2 liitC&W-SX 

1 2 3©&»}i. xn-f ^ 1 2 6»C 
ioTfeJW^n-S. tefe. 02*. 12 SttlEtt&iels 

[004 5] uTmmm&TKi,. *9tm&m»tfnzKm 
[004 6] sgjgfli 102 tR«o«riE*«rrs«S[ga 

ftttfM OS. ECF©J:3tCbTJE^Lfc. 20 

[004 7] sf, 2. s-o=?mt^mtT)i^; • 

WBtiJ^^&mSLi iiVxmMVIt. l ±l:. Ni 
A 1 64r5'- HI2 ft^y^fcJ: D»«l.fc. -f © 
f □ A^-y y h i LTT*i 3 iX/Wi' 1/ 

fc. THfejB3*^L.ifc^. tmrnxtu s *« 1 2 0 0 

(emu/cc) ©CoPt^;H77I4S, 80 
nmCD^^T. ^88X7**1 6 0 0 0 0 A/m.£U:£& 

[0 0 4 8] 1 3 0 0 (emu/cc) CDfl&RHttfllM s 30 
©CoZ r Nb^£^S&3titmteJl5£ 1 8 0 nm© 

[0 0 4 9] -?-©&, $e.(C. Ti^?-y y ht 
LT^— l/^A^-yyhi:LTl$2 
0 nmcr>-FJ£Ji 7 ^g-^X/t-y^ Lfc„ -e©^ 68a 
t. %Co-20at. %Pt-12at. %Cr^ 

-y.y h- £rffit^ Ksggs^X/'W^iCckoTCoP tC 
rO^TgS&feWi2fiUf 8£2 5 nmSX/Vyi'MU 

fc. 

[0 0 5 0] fe*J. X/Vy^kt. £TDCV£^bD> 40 

[0 0 5 1] ££!c. *-#>*^&§7nmO)|$© 
^X/t-y^U -€-©Sffi(C/1— 7DD#iJI- 
£ 5 jStt/l 1 0 £x ^ -7 ^3 — h \Z £ 0 BtiL V 

[0 0 5 2] »6nfcSliaMlS&jlK^2 0£, t^X 
9mm(DmMW&m^T. ¥&Jj$l\Z. 10msec 

cDRmmtt-iw 77.m&3E.ftizmmT-£z 

7 9 0 k A/m fiLhO/WXtt* £B«niL. ¥S^r 
(&JtCJlft@*$ff^:ofc. »a> 5 ^{C2 0 0 V©«JE£ 50 



TODLfctilS. ^g^rfSUC 9 4 8 k A/mgU:©* 

[o o 5 3 j z\a)mm.mm.mmmmz'o^T. mg&& 

*Y-7v?Wi0. 6m©v->^;M?-;H&@. S^ICK 
^•yXISO. 4ra, ^t7l/fi9 OftmOGMR^S 
fflVVfc^y KSfllHT. ktDi&fC. «fMtSiE5 2m 
A#*£ 5 OmASTJIJO^'B', 2 5 kFCIOl4» 
^©^*, *^&y^X©fc<A&$?;&:*g^i6 
JE*£ScLfc„ Z\<D&, 5 OmAT. DCMS£frV». PI 

a*. DCy-fX©^^. ^MfcttiiSiSnfca*-? 

[0 0 5 4] £©S*S8IMEg^#:<h^«©^tt'-c\ #C 
mVtz^rZfT-^tDV • It— Xx-f x • 7"?-tf-< (O 

sa> -e«ssu &m&m£3m<?>WB.mm&U'<ft. 

[0 0 5 5] Sfii**b7yi'IS0. 6m©-> 

>^#-JH8ffi. S4lCh7yffi0. 4m. 
7S9 0 <jm©GMR$f SfflV»fcA7 K^ffflb. » 

snfctfeS8tt»-y- >x , ;i'©x/t-f ^ / -r x*t«* jgs^ b 
[0056] z\(ommmimmtfciimmv>gift-e. 

^HiJBS TJEMfc Ufc^V X ;7 d><5 v s Mmm&w d 
U 7 r -TX^©^^|6j©*S8*|pJ(cgiiPlK#+ 7 9 0 

ftSM r £tg#U38ft:»M s ©itM r /M s tt. 0 . 9 7 

&L±(Dm~ea>z>z:izt>mm-z£iz. isso A/mi? 

BSIf^MTt, ^g«=bt{CM-5©1?. Mr© 
«'MTMl-Mr/MsO0. 0 3lt KfcJ&Ka* 
J£/££nT^-5fc#-mfc:<. R^r6|^©^«<i:#A 
3 9 5 0 A/m/O^^ft^MLfc 
ffS©A>f TX)8#Hbiasa*£. ^X^M-tLT 
r = 0. 8 2erg/cm ! t^51dtlit,^n 

ij^mmvrz^mX'it. 1 5 8 0 0 A/m©SS#TOnlC 
*TLTt>. ^@S£ft©<gTtt®»6^tii&^o*:ifc, ® 

bra. i o o o£K_t<Dmt>m£>nrzo 

[0 0 5 7] Hcbias«. fiit^MffiS^tR^©^ 
frTA*-fTX«ST$^Ufcit>^;U$rf^fitL.. Ctt 

[0 0 5 8] ±M©«kotCLT#^nfc/WTX«#H 
bias. Ms..nX (t„ h -40nm) /Ms„„x4 
Onm + MsnuXtH.J, Mr/Ms. Hcbias. 

mM©^a. ^©^ajgLtcfc^xA-f ^x-r x©% 



( 6 ) 



2002-269731 



9 

RLtmtS /NIC-PUT. T!H«3K.tf4(C7K-r. 
[0 0 5 9] fHj5g#|2&HL 1 4^tt«^. ^©jg| 

[0 0 6 oj flM^ ic:mt£t)tmte» 5 £T£ 
-rx • T-r+f-i-y— (OS A) TS^L. DClSte/B^SE 

wow^mm&m^tz. m^-fz^m^-r^-mm^ms 

[0 0 6 1] h7v?mo. 6m©^ 

>^;M* — JUKS. f?^{Ch^«yi7ilS0. 4 m. 

[0 0 6 2 J ifc. HiS#J7iCO^Ttt> #Stlfc^jfi 



10 



10 



20 



[0 0 6 3] @^-T-5J:3{C. /H7X10M^**1 
6 0 0 0 0 A/m«±&5fc©tc:ot,v-ni> 
3JftflttJMt2 3 7 0 A/mJTtt, 

[0 0 6 4] JtKM lft^Ll 9 
i&JK't&B****. ^-©BtJP. CotlfA'-f7Xl, 

{lt^ewwu mmmi tmrnizLxmrnm^mmmt 

tmmtZhT. -?-©A*-|*TXl&^Hbias. Mr/Ms. 
Ms,. tl X (t,.,,-40nm) /Ms„„X40nm 
+Ms ll „Xt,i„il > Mr/Ms. Hcbias. Hccr 
itical. mmofttE* Xrt-i 2 / -1 Xo>%±. S/Nffl 
ZM^tz. #^nfc^^TE*3RZ/4lC^-T. 
[00 65] Jt^J 1 IC-P^T. gyg09 6 ira^ttlca 

&m-£itMo>m%.mm.&M'<tzo osa*:**-?-** 

iz&izmm&if&Tz z iz&mmzntzo 
[0 0 6 6] £fz. mmM6tmmiz$.fz. /^x^m 

&Wfel>fz. -e©iSS*SS91c^t-. M7KTZ>£o\zm 

mtstitz. 

[0 0 6 7] 

[igl] 













Ms 
(emu/cc) 


(nm) 




Ms 
(emu/cc) 


SOT 

(nm) 




ttmm^ 


CoZrNb 


1300 


700 


CoCrPtTaB 


500 


60 


CoCrR 




CoZrNb 


1300 


500 


CoCrRTaB 


500 


80 


CoCrR 




CoZrNb 


1300 


300 


CoCrPtTaB 


500 


60 


CoCrR 




CoZrNb 


1300 


200 


CoCrPtTaB 


500 


60 


CoCrR 




CoZrNb 


1300 


160 


CoCrPtTaB 


500 


60 


CoCrR 


m»m7 


CoZrNb 


1300 


120 


CoCrPtTaB 


500 


60 


CoCrR 


ttwtms 


CoZrNb 


1300 


100 


CoCrPtTaB 


500 


60 


CoCrPl 


tmm& 


CoZrNb 


1300 


60 


CoCrPtTaB 


500 


60 


CoCrR 


tmm 


CoZrNb 


1300 


40 


CoCrRTaB 


500 


60 


CoCrR 




















CoZrNb 


1300 


180 


CoPt 


1200 


200 


CoPtCrO 




CoZrNb 


1300 


180 


CoPt 


1200 


150 


CoPtCrO 




CoZrNb 


1300 


180 


CoR 


1200 


80 


CoPtCrO 




CoZrNb 


1300 


180 


CoPt 


1200 


60 


CoPtCrO 




















CoZrNb 


1300 


150 


CoCrRTaB 


500 


250 


CoCrR 




CoZrNb 


1300 


150 


CoCrRTaB 


500 


120 


CoCrR 


m&m 


CoZrNb 


1300 


150 


CoCrRTaB 


500 


80 


CoCrR 




CoZrNb 


1300 


150 


CoCrRTaB 


500 


60 


CoCrR 




CoZrNb 


1300 


150 


CoCrPtTaB 


500 


40 


CoCrR 



< 7 ) #gg2 002-269731 

11 12 
[0 0 6 8] [^2] 









- m& 




Ms 
(emu/cc 


) (nm) 




Mo 
IVTS 

(emu/oc 


a arm 

Blip 

) (nm 






CoZrNb 


1300 


120 


CoCrRTaB 


500 


250 


CoPtCrO 


avians 


> CoZrNb 


1300 


120 


CoCrPtTaB 


500 


200 


CoPtCrO 




CoZrNb 


1300 


120 


CoCrPlTaB 


500 


150 


CoPtCrO 




CoZrNb 


1300 


120 


CoCrRTaB 


500 


60 


CoPtCrO 




CoZrNb 


1300 


120 


CoCrRTaB 


500 


40 


CoPtCrO 




















CoZrNb 


1300 


180 


Co 


1200 


80 


CoRCrB 




CoZrNb 


1300 


180 


CoR 


1200 


80 


CoPtCrB 




















Co90Fe10 


1600 


200 


CoPtCrO 


300 


40 


CoPtCrO 




Co90Fe10 


1600 


150 


CoPtCrO 


300 


40 


CoPtCrO 


Hffi#112 


Co90Fe10 


1600 


90 


CoPtCrO 


300 


40 


CoPtCrO 


tttt« 15 


Co90Fe10 


1600 


90 


CoPtCrO 


300 


120 


CoPtCrO 


iktt« 16 


Co90Fe10 


1600 


40 


CoPtCrO 


300 


120 


CoPtCrO 


















tt«HBf17 


FeCoN 


1800 


200 


CoCrR 


300 


30 i 


CoPtCrTa 


MK0M3 


FeCoN 


1800 


150 


CoCrR 


300 


30 ( 


SoPtCrTa 


3tt6«14 


FeCoN 


1800 


120 


CoCrR 


300 


120 ( 


SoPtCrTa 


hk^^18 


FeCoN 


1800 


90 


CoCrR 


300 


120 ( 


SoRCrTa 


19j FeCoN 


1800 


40 


CoCrR 


300 


120 ( 


SoPtCrTa 



[0 0 6 9] 



[13] 



( 8 ) iftffl 2002-269731 

13 14 





'UT7 
fgj£ H 
bias 
(A/m) 


MSsoftX 

* (tsoftr 40 ™) 

40rtiD *^ 
Ms bias xt biasl 


Mrs 
Ms 


He 
bias 
(A/m) 






7 Soop 

( Nmr 
ms 
WB) 




237 


105 


0.93 


300200 


X 




36.5 


&MM2 


395 


7.3 


0.94 


300200 


X 




36 


ttmm3 


1185 


4.1 


0.96 


300200 


X 




35.5 


tt&m 


2133 


2.5 


0.98 


300200 


o 


Mil 


35.5 


mmm 


31 SO 


1.7 


1 


300200 


® 




36.5 


n&m7 


4740 


1.3 


0.99 


300200 






34.5 




6320 


10 


0.99 


300200 




*BL 


2B 




9480 


0.3 


0.99 


300200 






26 




6320 


0.0 


0.99 


300200 


























2370 


0.6 


0.95 


221200 






OA A 




2212 


0.8 


0.96 


229100 


@ 


ml L» 






2765 


1.2 


0 9ft 


237000 


fib 


Ail 


3o.9 




3160 


1.5 


0.98 


240950 


*w 


tal 


34 


















tmm 10 


3476 


0.8 


0.95 


240950 


@ 


«tL 


26 


mmi3 


3476 


1.3 


0.97 


268600 




*U 


31.5 


mmw* 


3318 


1.6 


0.98 


284400 


© 


JUL 


32.5 


mmm 


3160 


1.7 


1 


300200 






36.5 




3160 


2.0 


1 


316000 


O 


ml 


36 



0 0 7 O] 



«4] 



( 9 ) 



15 



[2 002-269731 



16 





m&H 

bias 
(A/m) 


Ms soft x 
1 (tsoftr 40 ™") 

40nm+ 
Msbjas^^bias] 


Mr/ 
Ms 


He 

Kim 

oias 
(A/m) 






Soop 
Nmr 
ms 
(OB) 




4740 


0.6 


0.96 


248850 


@ 




26.5 


ttnmw 


4345 


0.7 


0.98 


248850 


O 


**L 


27 


1MMW13 


4345 


0.8 


0.97 


252800 


@ 


**L 


27.5 




4740 


1.3 


0.99 


300200 


@ 


fcL 


34.5 




3950 


1.4 


1 


316000 


<§> 


**L 


34 




















3397 


1.2 


0.98 


158000 






33.5 


£Sg«10 


2686 


1.2 


0.98 


221200 


e 




335 


















JtlBBI 14 


1501 


3.4 


1 


331800 


X 





34 


mmm n 


1975 


2.3 


1 


331800 






35.5 


3e*fe#M2 


3318 


1.1 


1 


331800 




ML 


35 


itfc<H 15 


3318 


08 


0.98 


284400 






25 


tttt« 16 


7426 


0.0 


1 


284400 






20 


















it««17 


869 


3.6 


1 


252800 


X 




34 


£*6«13 


1185 


2.4 


1 


252800 




*SL 


34 


H&£J 14 


1501 


1.3 < 


199 


244900 


© 




32 




1975 


0.8 ( 


198 


229100 


© 




24 




4424 


0.0 ( 


198 


229100 






19 



[0 0 7 1] ±ieS3&(,>L4#»5^'E>#>ft: c tp|c, it 
ttfUftlnb 3 /KJXiWK. OSA 

sn^trtt. x/w^y-rxa*s«!i£*u Dcz-fxtn 

J6Mi:Jfc*fcLT**a»t>*:. 
[00 7 2] i#SNRTH Ms..,,X (t.,,,-4 
Onm) >Ms„ l ,X40nm+Ms ll „Xt ll .,(5« 
S o o p/Nm r m s > 3 0 d B tgjif fti^f ^ 

[00 7 3] Ms..,,x (t,.,,-40nm) < . 

Ms,.,, X40nm+Ms tl „xt bl .,<i!)|^ Soo 
p/Nm rmstt. 3 d Bm&f&^f&^^L-fZo 40 

[007 4] 2 5 k FC I ©MSr^^lH^fci^ST- 
tt. ^ttH^iP*i2 0 0m£UF<Z>t><Z>Ttt. 
^XW&^&ff&^&^jHLfc,, d©^. 5 0mA 
T. DC?ft££f?fr>. »lieg«8itT# 

fcttgjBJ^tl&^fc. II. A*-f 7XJfC9flJ®;*irt* 1 
6 00 0 O A/mi 0*5* ^ K©«;*:fEgi 

lc/h£ & jx /1-f J -f XtfM. S n-5 m^tfi$> r> tzo 
[0 0 7 5] ftfe. ±ifi<Z>g|j5S0iJTH. AW7Xtt#(D 50 



[0 0 7 6] 

mi] 



[02] 

[04] M-Hmimm 

[0 5] ^-y^-r^ji/ • d— 7i-f x • T^-tf'f-y— 



( 10 ) 



&ffl2 002-269731 



17 

[0 6] t«ttI^>7f©/-fXttl$$ty77 

m 

[0 8] •x-jt-j*)], • t-7i-r x • r^if-ru-— 



18 



[WF^wgiW] 

1~#S*£S«. 2-->-K«. 3- 

-Tifc®, 8 -Sjt«AiB&Jg. 9- 
ft«. 1 2 1 — KA^Y *£r. 12 2 
2 3-X7<y- 12 4-1fX^> 

i. 12 8-g# 



6 —is- 
-Xtf> 
12 7 



4— rm 
HJB. 7 
i o-iH 
K;k l 

12 5 — 



[01] 



[06] 




300 400 500 




( 11 ) 



mm 2002-2697 



[04] [07] 




HexJA/m] 



[05] 



1 




immei ¥^13^7^190 (2001. 7. 1 

9) 

miEMmmS^t] 0 0 5 3 

miEjjm Mm. 

[005 3] znmmmis.mmi&mz'o^T. 

Zh?? i?mo. 6_M_m©-»y;U7}?— Jlffiffi* 
h77^<f 0. 4tfm, ^tyyfi9Q£mC5GMR* 

2 mA* <S 5 0mA*-eiiJn^-&, 2 5kFCI©2ILft 
ofc. Ctlf»«l;oUT, MS2 0 0MHZ, IE 

i®sEttm.mm%,] 0055 
miEjj*£i mm. 

[JilEl*^] 



[0 0 5 5] Sfc. h^-y^4g0. 6^111© 

[3M&«IE3] 

mmmmm^ 0 0 6 1 

[«jErt£] 

[0 0 6 1] #^ii**h7>y^(i0. 6«mffl 

ff^f9 0n^m©GMRif$H/^5» 

[#^MiE4j 
[«IE*f«l#gi£] 
[*tIE*f«tJSgfc] 0 0 7 4 

imiE^m mm. 

[«IErt«] 

[0074] 25kFCI ©Msti&ffi^IB^fcii&fllT 
^lKtt@)»JS*i2 0 0 nm£rF©t>©Tte, 



( 13 ) 



mm 2002-26973 1 



/-f X<£>fc^&frfrmM$i& : $:7F:Ltz* Z-V>'&. 5 0m 

mmmmzntz fritz, is. v. /u7xmo&mti& 

1 6 0 0 0 0 A/m<fcO*$l^, K©«;*:fE 



C04J 






H(A/m) 








-GOTO: 

-10000: 






• 


1 


-15000 J 


-1 I 1 1 



395 790 1185 1580 1975 



M(art>.unH) 



(72)%W# RJI| tfc— 

tt£JI|JIUIII«lfr$BWRno«ife fl&grtt 

TS»Ttrj§CmA«j6#«5#©l B3|D« 

F^-A 5D006 BB07 CA01 CA03 CA05 CA06 

DA03 FA09 
5E049 AA04 BA06 BA12 CB01 GC01 



